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(54) PLASMA DISPLAY DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a plasma display device of which all the phosphor has 
enhanced luminance and extended life. 

SOLUTION: In the plasma display device, the phosphor layer has a blue phosphor layer which 
comprises a BAM (Ba1-xMgAI10O17:Eux or Ba1-x-ySryMgAI10O1 7:Eux) blue phosphor, is in 
the form of platy particles having a plate diameter of 0.3-6 /um, a plate thickness of 0.1-2 //m, a 
ratio of plate diameter to plate thickness of 3-25, and a specific surface area of 2.0-3.0 m2/g, 
and has an atomic ratio x of europium (Eu), an activator, satisfying 0.03<x<0.25 and 0<y<0.25. 
The blue phosphor enhances the luminance of and extends the life of all the phosphor. 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of 
rejection] 

[Kind of final disposal of application other than 
the examiner's decision of rejection or 
application converted registration] 
[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiner's decision 
of rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 

[Date of extinction of right] 



(22)Date of filing : 



17.05.2002 



(72)Inventor : 



SETOGUCHI HIROSHI 
SUGIMOTO KAZUHIKO 
KAWAMURA HIROYUKI 
AOKI MASAKI 



OTANI MITSUHIRO 
HIBINO JUNICHI 



Copyright (C); 1 998,2003 Japan Patent Office 



http://www19.ipdljpo.gojp/PA1/result/detail/main/wAAAy3aifgDA415336055P1.... 2004/06/02 



„.u> rtage Blank (uspto) 



<i9>0*B#wr (jp) (12) £t |g ft £t ^£ < A > oi)i$»tt«ara## 

#582003-336055 
(P2003-336055A) 

(43)&HB ^15^11^280 (2003. 11.28) 



©DlntCL 7 

C0 9K 11/64 
11/08 

HO 1 J 11/02 
II HO 1 J 9/227 



CPM 



F I 

C 0 9 K 11/64 
11/08 

HO 1 J 11/02 
9/227 



f-?a-r(£#) 

CPM 4H001 

B SCO 2 8 

B 5C040 
E 



*3MfcR 3c8ff£ m#m<0&7 OL (£: 13 JO 





UH2002- 142667(P2002-142667) 


Cn)WHA 


000005821 










ossmma 


3fc£l*tp 5 JJ17B (2002. 5. 17) 




*E«ffWfTp^P3Jitl006#« 






(72)«IJ|# 


ifiFn Jfcfc 








^Rj^Wfrfc^FWiooesa «T«S 














(72)8M8# 


mm 






















(74)ftfflA 


100097445 








#S± g« X» (*2«) 










(54) BBW©**] 








(57) [gift] 


(flSIE*) 







AM (Ba,.,MgAl 10 O 17 : Eu.itliBa,.,., 
Sr,MsAl 10 O 17 : E u, ) i&WfeSbfeftKJ: >)8}JS; 
Six. *coil^3fetMi«<m^T*>9. froKStf 
O. 3^m-6^m, ^1^0. ljum~2>um % fixg 
t«Jlc7)lt* { 3~2 5, Jt^ffi«* 1 2. 0-3. Om2 
/s. ftvS8Ii:LTf5a.-DK>>A (Eu) tfOHmtx 
#0. 03<x<0. 25. 0<y<0. 25-C&&.I 



!<2) 003-336055 (P2003-33K8 



[ it &m i ] i fei Mmm&<r>iii&*i)i<tfim.mi 

S tit b 1 t> fc. #SW-b/H;WJC-ri. fec^M^S** 

BAM (Ba,.,MgAl 
, 0 O 17 : Eu.itliBai-.^SrjMgA 1 i 0 O 17 : 
E u x ) Jk*&mtMz J: 9fl|j£$*u -f^WfeSbtft 

mtfO. l^m~2^m, «gi:«KJIOJt*>*3-2 5. 
it3i®»a*2. 0-3. 0m'/«, ffiSffJfc LT^a 
-otT^A (Eu ) iOIE^Jtx**0. 0 3<x<0. 2 
5. 0<y<0. 2 5Tfc*^i:SrWSi:-r*7*5X-7 

C nr&JS 2 ] l fit ^li«Scfe^Scm-fe;^'1^SE?>J 
-t & ^ 5X?f -f ^ / ma t* r v x?f -r 

-?"<D#fel5KttJBte. BAM (Baj.jMgAl 
10 O 17 : Eu.ifettBaj.j.jSrjMgAlioO!, : 
Eu, ;0<y<0. 2 5 ) ^*fe*3fe(*tJ: 0«fi£$ 
ft. *<9#feg^ftti&#ft^-C;fc 9 . l3*r>W&& 0 . 
3^tm— WV&PO. l^m— 2//m, MSi#£ 
JP<DJt*<3~2 5 „ ftSSlt LT^-otT^A ( E 
u) <OJ0g^Jtx*SO. 03<x<0. 2 5T\ Ha- 
ot^A2fif (Eu") #20—50%. a-nf>7A 
30 (Eu") tf5 0%-8Q%XbhZb**imb't 

[|f*Jl3] ^f-StcJ:Oiaiie$^TTir^3tS-^3t 
L. *"3BAM (Ba^MgAluO,, : Eu^/cti 
Baj.^SrjMgAlnO,, : Eu,) 

-r. ^(Tm^timtwm.^Th'o > 

A s 0. 3,um— 6jum. &J!A*0. lMm~2^m. S 
&i:«J5<Difc#3 — 25. JtflE&a^. 0—3. 0m 
*/s, ffiSSOfcLTcOo.-ofc'^A (Eu) <0JC§mt 
x#0. 03<x<0. 25, 0<y<0. 25Xhh 

U A'OBAM (Ba,.,MgA 1 l0 O 17 : Eu x £*:{i 
Bai.,. y Sr y MgAl lc O, 7 : Eu, ; 0<y<0. 

2 5 ) ^*fe«3t«ccs>-5T. zntt&nx&imim 

^X'h*). i>~?mmtf0. 3um~~6um. WMWO . 
1 n m-2*im s «gfc«i?<0ita<3-2 5. ffiSfflfc 
LT^x-ot^A (Eu) <DJSB4txa<0. 03<x 
<0. 25T*. *^>.x-of>A2{ai (Eu") #20 
— 5 0%. JL— Dm3ffl (Eu") #5 0%— 8 0 
%T'$> Sit Sr««Si:-f &3?3£#. 
[ If^l 5 ] If fc^£«<?»j^<Ol8ii*8;k:fc 



<-">T. S^JISrSgLT. J--ae>>A2flli (Eu") O 
^5 0%~80%Ja-Dm3tli (Eu") Iz? 

^mza^x, BAM&ite&yttkviimMttmizrT 

>l>$-)* (r-AliO,) Zm^ZZbZmkbl'i&lt 

[ n#a 7 ] if 3 * w$4 iz^smnmymn'sgm 

t=. 0. 0 5-0. 5mo l%(0MgF 2 , Al F g £H 
[000 1] 

tfmm^-rhr^x^^T.rv^^.i.zm-t. 

[000 2] 

5X7f^7HA-^ (tlT. PDPfcV^) £Jf§ 

m-f&Z b<?>XZ hA 7-35f:t'U Xb LTiiiSft 

[0003] HKftfc. -rUt'teffl^S-r-f XTW t 

WStn&X-ryX-VT* 4 z.7U-i*?mkf < XTVA \z 
ttLTgft-O^tOeO. S5?t# fcSgcO^CC4 0-f V 
1-£LkcoJzWmtzii$>$.*)m^X^>Z\ l \ tti.WiikT 

mrfz&ffiZ1}LX^&i>K CRTb&^X&mm& 

-f xri^^f Wl^j&raj-flgrft 0 , -fClc;4 0 W 5 

*2MVol. 16, No. 2. 7^-x#S?) . 
[0004] ?y XvT^xrWitgtt. ^i5t?>53 
Hfe (*. ») ^JD^Sfe-r*^i:(cJ:»). 

iz. xyx-^T^i xzru^mmzii3m&xh^ 

(R) . It (O) . * (B) <0#fe^^3ei-S«3t(*S 

[0005] ±ie#fe<^S3tfls^fflV^^&-fb-^t U 
Tti. ^fe^J^-T&YGdBOg : Eu", 

YjO s : Eu". HbfeSrSSft-f&Znj S i O t : M 
n", tfe^nBaMgAl :o O n : Eu"i>'Jfl 



!(3) 003-336055 (P20 0 3-3 3K8 



^*>-t»rfc«. 10 0 0X:&Lt<?)&W>X'mf$.-t&Zt tzX 

•y? P219. 2 2 5*-A:tt#g8) . Cltf>fc£. & 
ftti&mkiz£Zmg.&Ti:ffiiktZ>fi:Mz. WtmS 

%) Ttmnttz mw£L\,\ zammzx^n^fi 

@: 2>um~5//nu W^O^tiS : 3/ira~-10*t 

m) in-?zfrt>&mLx\>->z. 

[0007];? L^^tflcJS^BSS^T^Xv-f 

NTSCmll^ (Ifa=6 4 0X4 8 011. -fe 

/H^vf— 0. 4 3mmXl. 29mm. l-£)Vff)Wk 

= 0. 5 5mm') tefcWC, *<?>3S|ffiA>*3 0 0-5 0 

0 c d/m'OttB|5:55-r. SRmNTSCK 

^PDPT*^^®tOg±^iH#S*tf>. 

3. 5/*m*)ib£«ti6fr?*fli^*fc. ifctefc&^lOffi 

3 5 At ra^mmPii^X'h -> it . 
[0008] h*^* a V-f l/t'<5lf 

V-'Ol'-m. BSgSaU 920x l 1 2 5i:&9. •fe/P 
e-yf-fc42-< >f^7Xf. 0. 15mmX0. 48 
mmtl -fe/UOBSti 0 . 0 7 2 mm' C9*B*> $ \ztc 
S. mtA2J y?-cr>jz£2 TP DP^ty 3 yf 
V-b'^f^SL-feBt, l®^ffia-CNTSCi:it«-rs 
fc. l/7~l/8cO«a*»St=arl.. ffiot. ISItffit 

^'a >^Hffc P D PT#©-tSi:!S&a<3 0-4 0 c 
[0 0 0 9] *3t«S|6l±tfct»cfiM§^TV^<^ 

^BfMHftWi Wren* . <t»T-<»**HMBtte «t 6 



[00 10] 

PDP«7)-fe;P^i5{t&Jfc^e±tl>jS^l 4 7 nm<7) 
»3*l*£fcfcJ: QMSXIIHaAfc LTlSlltttfffiT 

Jt»C. it3feft& : F<0&&£/h$ < Stttf « i t -cat 

Bai-.MgAl ioO,7 : E u,^B ai-,., Sr r MgA 
l 10 O 17 : Eu.^J: 3=5rE u'M^^m+^k^ 

1999. Vol. 7. pp22 5—2 3 4). iff) 
lO+tB alS^S-^Wra^ ( B a-OJB) iSfiFOK 
» (0 2 ) ICXIR* 1 . SSlc:^=5:<#«LTiJ0. tt 

S£#UCV>i, (Mx(f. S7 0^ ^3# 

2001# PP3 10) . *<r>t£tt>. ^3tftcOBa 

0. 

[0012] L^*<oT. VN-^gJtXgrf TTk^-ft 

[0013] ^/s. **&<bk**#***S#Wfc:irfe 
y^-tWif ^-k/l/D-^it. 



!(4) 003-336055 (P2003-33BI8 



t tx j x;Koais^ 9 z&z-t t \> o mmtf&ik-t 

[0014] *£T*fWHi. *&mtfc*lX&*hZ 
tOO 1 53 

ttXfMNi. BAM (Ba^MgAl.oOn : Eu^t 
^iiBa 1 . 1 . y Sr y MgAl 10 O 17 : Eu.) 

1 ^-O^gj&fO. 3jum~6//m. ^J?^0. 1 Mm 
«@k«^<0Jt#3~2 5. Jtf«I#2. 
0—3. 0mV8> ft^JfcLT^-Of^A (E 
u) i9,OFfJtxa*0. 03<x<0. 2 5, 0<y< 

o. 2 5r*>*c:t$-^gii:fcos. 

[00 163 

[^0*Jfc<DJB!83 -tZb-ty. *mit,zii\,iXlZ, £ 

[ o o 1 7 3 ±mcox 5 itzmytmi 
mimmz fct±^«#HM& 3£z.xim-r & z t * { <#g 

U A>oMB$fSMj££f? 5 
[00 183 ^*<^JHW&63rA 

arc&tfcft (mtis, Qmfr^yvT'v? P2 1 

9 . P 2 2 5 , *-Atfc> . 7^fiafc03bfctt&7£# 

TLTL,*'?. H^tCJiSJlJi. 0. l//m~3/xm. 
ffim&O. 3Mm-~6umtzmfet&<?>W1&3.L\.K b 

z*>x-. iMinxoizmm&^tmmm.TTit. 
msL-rhm&&£*t Lx-hfr%m&t:nu-*z tc#> 
iz. it&m&*>izmriLximi-&<itim*L\.\ 
[00193 *&fmm. nm£it<oEme>* , m*x 

mt>*&&thz b f£ifxi£z SOTIi5:<. Ba-oi 

&mr>mz(o)xmzmmmz7i<. j $>im#A*>z>M*$i 

*>tfMttZHZ Z b £ X ■?X%tfeMt*.*?Mk*mb 

m.m Lxmrngfo^-ftitfaz hzb . -r 



^m£*rx*>h^ii&it*-m%tfxzw.m-?&z biz* 
•)T. a« co&iktflZ ZZb^o jai&fcftfc . 

[ 0 0 2 0 3 fifefcB a -OBSS#c7OTfi£1gfrf£ i i 
^BWC. SH^9l3Kl1:rA'5-9A (A 1 2 0 3 ) 

h. Up L ikmza-h-t&Zblzi-oX. £ 

nt&<?>muimz *) , §m&>¥£mm*mT-rz t v> 
[00213 &mx.mzm&?&t:#>i,z. mmx 

XH&WW&Tm&L, Eu" 4 ^yco-m < 1 5% 
ITF) ZE.u'm-yiz-tZM.frtfi&ZtiXW:. L*> 
L2fa£l 5%gJgH-ffc$-t^^Tli. SXjUcomm 

[00223 *ZX\ ftti'MftfcnttO. 05-0. 
5mo l%<7)MgF 2% Al F 3 £IMFJ { 77 y i: 
LTiSo-LT, 19ife<03frX'ffi}lLiS J £$>Zbl,z£'). A 
ft^t=+*{sa^$-^!t^3Bfc(cfcV^T. BaMg 
Al„O u :Eu, JbS^liBaSrMgA lio°i7 = 
E u o&AflBt* ^-T & «feSbfc#4><0 B a7c3£i: Eft 
LT ^£ 2 fflfcOE u -f :*>-<59 5 0 ~8 0 %£ 3 fficOE u 
4*>Xltm-t&ZbX\ Ba-OJSjg^lt^M6fr 

[00 2 33 #fe«3t#-C*^BaMgAl 10 O, 7 : E 
u+cOEuliBa^tg^-KA 1 ? 2fB(?)r7X-f *>b I 
T#^UTV>S. -5-c0 2W-f3i->'COrtcO— gP*3fli<?5E 

u xvx-mm-h b . T-vxnnffim&wzmK? 

5 t^tbiz ) B a7C^<Oi£^c7)ll|gXF65r i-XVWffi 
*%rr>WmtfWbhK>t>. femt LT B a — OJfjfiS^) 

[00243 BE^ffi^-^mJf^vMJfc*. 
«-IgT<?)^t«0*^^A>>-=5r< tot L 3fl50^ 

iL<^W Eu<03ffc^acO!Wfl=»iU^S{i. 50 
%-8 0%T*S. 

[00253 *mi<omx#nw&Tmiz^x 
[00263 zzx\ mmtetkcrmkimb lx\±, 

?X(A1F 3 , MgFj. BaFj?) $ffll^B8ffiM 

m&m^xMimcoittmte&imL. mzztizmum 

f*2ixtejrmzmmLXftm-zmmm&&r>mx& 
n'smjimtf^z-hixhtK \^rtiff>izmx'vmLtzm. 

f*^ffl^TtBaMgAl 10 On : Eu+(0Eu<02 



!(5) 003-336055 (P2 0 0 3-3 3W8 



[0027] - z T&%&fmirm<7>-m t lx. 

L"C. BaC0 3 , MgCOj. A1,0 3 , Eu 2 0 3 ^£> 

mmwrnimt. mmmmttxcoyyv? (a 

1F 3 , BaCl 2 )£0. 0 5-0. 5mol%jDi 
t« 140 OXZX' 2 #fffi£&#X'!m-t& ( zeM&x- 
«Eu{4^T3fiBi) . MmmcOA 1 2 0 3 fcr 

-Al 2 0 3 £f8v^.Ii:T\ ISiStt^igV^IRtte^ 

zzkx-i: r )um<?>m\.miffi&ft?>zbt)<x*zz>. z 

M7mWS^ <H 2 5%. N 2 9 5%<7)#H^+) f 

coo 28] vaz. zcrm%&z&m < o 2 > ^ 

-gfit (N 2 ) *^-^+&M^i*7V 
( 0 3 ) -M£+OBHfc#H^T3 5 0*C~ 1 0 0 0*0 
TMLtx Eu 2fl|co— SB$-3flS(C-TI). ^'LBft 
%W5.X'<r)tii!&te. 15 0 0X:TWjl7tX^|oitjPT 
BJSKpCO 10 0 0*C~3 5 OKZCDfSKK-ffcSitT 

[0029] ymmfrt>$&mt:imrzi§&te (mm 

<i^*t=i§fiia. to*imLx&ms (mm) zim 
zsk^xms.. $>&M±mm s wz'mLxfte>tit:Vi 

ft£ 1 5 0 0TCT2l$fS. M7Ctt#H^ (H 2 5%. N 2 

[0 0 3 0] <W;:£;h.£0 2 . 0 2 -N 2 . 0 3 -N 2 +T 
3 5 0X:~10 0 0*CTMj£l.T&3fc<*i:-f&. 
lilte^E u*M *>-co— gfSfr'E u*M^-vtc^:->fei t 
COV^Tfi. XANES (X-ray absorpt 
ion near edgestructure) 

mz±>ommLt:. 

[oo3i]^±? iztim^im&ytmiimxmz 

, 7 : EutSfi^eOEu'M^ViEu^'f^-V-eM^t 

zztx\ n&Mtmcm&v&TZtoi-. mzmlx 

! J>yiLWbh\Ai. J**>um>*tzmL-t 

=>e-^x-y hmx$&t&mzw?ifiLxi>sx/i><7)Bm£ o 

[0032] /5X7f •< *T W £S 

a. ifes^iitfKfi<ojscm-fe/k*>-^a:e^$*t-5i:fc 



W£&3ttfrJHi. BAM (Ba,. z MgAlu0 17 : E 
tt.itllBa,.,.^ r,MgA 1 , 0 O 17 : Eu,) 

ftO. *»O«@*t0. 3^m-6jum. «J¥*<0. 1 
m~2^m. 8«gfclSJ?C0jt#3-*-2 5.. ItHffiS* 1 
2. 0—3. Ora'/g, tt«SJi:L-CtDJ--nK'/\fc 
(Eu) OiTfJtxtfO. 0 3<x<0. 2 5. 0<y 

<o. 25X'h&z.h*¥m.t'rh, &->x. r^x-? 
tt^wwzi\xmm$mzmuz7jxvT4z.-r 

[ 0 0 3 3 ] 3b^JfOJP*£3bfc<m^9¥% 
S®O8-2 5e«0jffiHrt{3-mJf. ^3tft«0%3tS& 

ffx-zzcox-. Tv*-?? i z.zr\s4&.m<.zis»hm&. 

zn<-rhztifix'*h. nnzmtte<w$tit&tf6u 

£ IDY2000-317. PP32).C;t.7 

SS«cW^rS3fe*a-?i:LTJ±. Eu'MjfycoC-L 5 
0%-80%^Eu'M^CLtBa,. I MgA 1 10 
O l7 : Eu„ t>L<(iBa,. I . y Sr 3 ,MgA l 
10 O 17 : E u x X'$k2ixZ>tt.&to£m^ZZbVX'$ 

h. zzx\mut-&mztnf&x.com\i;. o. 03s 

xSO. 2 0. 0. lSySO. 5T$>*UfS£a*&< 

[0034] £>t, r^xvf^ xrwi£at=fc(t.i> 

Y 22 0 3 :Euj. t>L<Ji(Y, Gd),. x B0 3 :Eu 

fe^3t**Wfl:-&i|?!)lc*iJtSX<0ffi«. 0. 0 5SXS 
0. 2 0-C&#T.{f, SiffiSyWS^flSlCffiitffiLVA. 

[003 51 tti. tvx-7^a xtuj i&mztmh 
&&mffltmizim^&nim%&itttmTt lxi±. 

Ba,.,A 1 1 2 0 19 : Mn,. tL<iiZn 2 .,S i O, : 
MniX-$kZtl&it-&faZm^&ZbtfiX-Zh. zz 

isxso. iox-$>&zttf, mm&T/mmgikizm. 
[0036] ttz. jfs&Hjjtc&s p d pnmM-fmi. 

Vffi>WWtitm±3C Bai-,MgA 1 l0 O, 7 : Eu, 
Ba|. I . J Sr f MgAl„0 1 ,Eu,Ote 
^3fe*£02fiBi<OEucOrt. 5 0%— 8 0%£ 3fffic7)E u 



!(6) 003-336055 (P2 0 0 3-33W8 



[ o o 3 7 ] ^3t. *muzipi>>ha3t&n** m-mz 

<7>Wt&tf0. 3um—6umX. UBtfO. l.um-~2 
jumT\ m&t®.mcrX£&3 — 2 5X\ =5rfc*>oJtaS 
m&2. 0~3. OmVgTfcO. Wfe^tfr+OE 
u* * <7>fi 5 0 %~~ 8 0 E u {£ USSbfeffc&^fc-g- 

mmzmn. immsimKiLtzmiJz&xfrb-r&z 

[oo38j jst» *Mto-m*0JBMz x hx^x 
^^^xv^mmz^x. rnmz&mL%&t>mm 
-rs. 

[00 3 9] Hl{iPDPtcfc(t€.HU®^7X36KS:K 

1 (£&tv? 3i*X^>-«fiiP. THV 

xmffiP<D#&& If fcov vt f£Jb&> 0 ^ < & 

[0 04 0] Hl^-tJrdC PDP 1 OOJi. fjffi 
0 1 m^itt ) t. »I#7XM10 
2fc„ N*<0^ftai 03 t. N:*#>Si^X3f-v- >H 
SI 04 (N^BSr^-t^li-E-cOlfc^S-itt) i:. M 
*<OT HUXffi 1 0 7f¥ (M^Bfc^-ifrSJi*^ 
^Srf=f-r) fc. m&TrttfZ® is-)Vm 1 2 l I: 
>).*1|fil03, 10 4. 10 7fcJ:*3«fiHilJg<0 

mssvh'j y^x^Lr^ 1 }. m.^mMio3Rifm. 

-tflrf&fRZtlX^Z. 1 2 3liWa^^lgT$>&. 
[004 1] ^PDPlOOtJ, S2(C^rTJi3lc. 
H5M^7X|£tt 1 0 1 CO 1 ±M±lc«^mSi 1 0 3 . SI 
i*X*Tr>Vmi 04. fSSffctf^XJil 0 5. MgO 
&mm 1 0 ea^fSSfuttuffi^^i: . ITffiXf^xas 
0 2<7)l±E±t3THUxmflil0 7. §im^7 
X«l 08. P1M109. 2Sl^3e*JBl 1 OR. 11 

og. i iOB*5geig$tL/.:lfar^^;Pf:*<3go^*)§ 

lai 2 2ftizftM*fxtfmx2tifcmi$.t*-ixt5*). 
0 3 k^t- pdp mb&mz&m- & ztizxvxjx 

[004 2]75^farMgIli < 03t^-f- 

IdtC. PDP1 0 0tC^K7>f A|5]g51 5 3. ^ 
x^-wf^^vqiiKl 54. TFl'XK^-'f^lsI&l 
5 5£1i"l,-Cfc9. ayhD-7l 5 2 £9iPJflMCfl!V\£ 
J: 3 t-T* -fe/HCfeV^T^RX^r-vylltSSl 0 4 



fc T H 1 0 7 IZME* EpUn-TI. £ fc lei *) 

m:7vvximz'ft\K ^^^mffiio3. $&r 

x^-wJtffil 0 4l$lzs*i>UxW£ZfflsabXffi?iWK 

[0043] mz. ±aupDP{c-5i>t> -eoiJit 

[0044] ftW?*;M±. laWtf^XglS 1 0 1 ± 

^-T#N*(50^R^E1 0 3RZS0?pX**>m& 
104 (H2tfcV^TJi#22ts:cOA^L-CV^) £X 

m>-^mzx v v 4 xmzmwi u/cm. *<n±.frhm 
mfttf^xm 105 rsa l . $ t:f^*#'5xji 1 
o 5co^®tM g o«is® i o 6 & z t iz z o 

[0045] i o 3s.T/m7PX^^>mm 1 o 
4j±. iTofre,%:&mww&bmfrt,%z>jiAmmb 

[0046] ^12ft:^5X« 1 0 5«. fe^CO^^XW 

iaft. M^B#FS (M^.«f 5 6 0"CT-2 0^) M^-tSi 
tfcJ:n>T. 3r^JS<0lf^ (*!;2 0jLim) k^J:3 

tjg^r& . ±fer^<D#5x»f5fsr-£-tr<>-x h t u 

Tii. fflitf. PbO ( 70wt%) . B 2 O a ( 1 5w 
t%) . S i0 2 ( 1 0wt%) . RVA1 2 0 3 { 5w 
t%) bGWV {a-?-\?**-)Mzl0%cO 
Xf-;Hr;l,o-XSrJg)gL7tt,cO) fccoS^AHsEffl^ 

^U/W^Jit. ^tS^SEi: LXy+J\s*t-tb-)l>%¥l> 

&m-?&zbtf?%&. ^ ^ itz^iW^ >r 

[0047] Mgorili06li. BMkv^+^A 
(MgO) tore* 9. Witfxn-y^uy^ 

a^cvDa tzi-ixmamfeomx- 

(*«jo. 5^m) fc=5:4J:dfc:^$iiS. 

[0 04 8] WE^-^/Wi. i;^WH^7X*K 

I0 2±t. ^SfflcD^-xh^x^'j-vaJffl^ 

oTM^cor Kb-Xttffil 0 7**5JISSiifcttfiSfc^ 
$ix&. *<D±fc»*<o#5X#f*£-£tr'«.-xha«x 
^ U- V^ejaT-^ffiSixTPIl^^xa 1 0 8*^6 
|s!t<l8^<75^5Xfff4**tf'<-XhSXi!' 

MBK-r-s zbiz±->xmmi o 9 A^^^aa . doss 

£l0 9fcj:9. WZ3E1311 2 2te5-<< y%mz-^co 
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[004 9]H4{iPDPl 0 0<0— SBBnSHT&S. 

m 4 iz^Tj: oi,z, iag i o 9 oism^&wtf— jgra 3 

2 -f 5 0 V^COH D -T VC^-fc-tirT 1 3 0 yu 
m~2 4 0//migm=«^$nS. *LT. I@jgl0 9 
#fe (R) . »fe (G) . StfBa^Mg 
A l 10 O 17 : Eu.&SV^i. Ba^S^MgA 1 
, 0 O 17 : Eu,C02MOEu'f^->'C5rt. 50%~~80 
%**Eu*3>f;*y-cM&3*U:Wfe <B) <7*&g*3Kfl£& 

^SliffiL.. i^Sr4 0 0— 5 9 0-C^iaK-CM^LT 

* J *£*LT&63*M9*JIl 1 OR. 1 1 0G S 1 1 OB 

too 5 0] icoSTefrSi i or. hog. no 

B«T KUX«ffi 1 0 7 Ji(CfcJt&a®^(6jC0Jl^L 

ut . &&mm$k*<?>¥t%tt.m<7)t5 j: * 8 - 2 5 <ggs 
KMz^ mm*mi±. MiM^.mzts^x^Lt:mim 

»ao5Btesm±<i t ^ fc* -9-^ p. u- v lx l * 0 1 1 

2 2(0±t<i!Z+Mzm&X'Z%<%Z>. 

[00 5 1] Kf&SfcmmizJ: 0 »6*i*:3BI£* 

t^^fc^Tt^iWf^&tfitS;* &bb UctbK 

.rosbtflcJii ior. h og. 1 

lOB^g^S. feJ:t^#fe^KI*®{cfflv^2ffico 
Eu^^y^ 15%—6 5%#3mcOEuJ*>l,Z 

[0 0 5 2] Z<7)£ oizLT imZivtimW^Jl'tlZ 

xtfil b **B3£t & A 3 izmtoHhitb ti& b 1 t »c. 

5 0-CmKTl 0—2 0#^«fifeLT».Se>'-;PJl 1 2 
1 (HI) Zblz£*)M%2tiZ. *L 

-BJ&M£®i2 2l*li:ll£MQmZli. 1. IX 
1 O-'Pa) Wtf&Lfcf*. JfcmtfX (fl^tf. He- 
Xe?&. Ne-Xe^tf>T*£tt#X) £0fcg<r)flE;JjTfJ 
A-T&^ktCioTPDP 1 OOffimZilZ. 

[oo53]05<±. mx&mz&tfi-r&mzm^hJ 

4 0 Ota. -9-—^ 2 1 0 . W£X>72 



20. ^7/2 3 0^^Ii, S5ltfM 

72 2 OfcA ^»/^2 3 0£fll!E$*l.-C&& 
^•y^2 3 0tC{±>f >-*S2 3 0 a&yVX^2 4 0 

{(^3 0^111-12 0x1111) tflfctt^flT*} 1 )-. in 
ES*lT>f y*I2 3 0 aCftJ&^ttft^^tft'f V* 
«. yX/P24 0*^^«fci£tlJ£:h.SA3(c$roT 
V%6. £0>yX;U2 4OOPgD{;i. SXfUOmmt*) 
ffi±<r>Ktb3 0um&±X. *^M^^BgiOPSSA^^ 
l3A&LBM:^fci6tcPIMl 0 9Htf?fSfHW (#1 3 0 
*tm-2 0 0//m) J3tTtC-fi»rfc*>'Mi;L<. Ji^3 
0 u m~ 1 3 0 u m tcl£5fc$;h.& . 

[0 054] ^/^2 3 0ti. 0*t^V^yr^® 

^ y ^ 2 3 0 tfS fc i: & X/P 2 4 0 

3ttM ^2 5 0 SriU^Wicttaj-f & iktiO^I 
ifJZ.WSL 1 0 2_kiDRiMl 0 9 IRkaillCSftfM 

tf&i-izmiBztiz,. zzx. &m2tiz&ft&'< 

<7)#mt2 ST^iSWC. 150 0—30 0 0 0CP 

(•t>-f-,-K-fX) <vsmizm:iix\^&. 

[0055] Srfc. ±IE-t-VN'2 1 0 Wa^L&^JSI 
tWimWffiz. ^tLT*> 0 . *<08mtc J: O^**^ V^r 
ttJCOS^COitS^R&it^nS. *^y^2 3 0»i. 
V^t2 3 0 a-^yX/^ 4 OcOS*t>^»T— ftBKJB 

[0056] ^3li<*«S:^t-£*&fc LTJi. 

[0057] m^«c-f y*u. ttmyam?, >w > 
r. tmttfm&zix. 1 500— 30000-tyf-^ 

rX(CP)k^rS±3 tep£3#ufc fccofj) •) . ififf 
izfctX. ftWi&m. ^U*. ^gSSfl(0. l-5w 
t%) ^SrffiJpLTt 

[0058] yirizm&zti&B&'iym 

fcLTIi. (Y. Gd),.,B0 3 :E Ux . itlSY,,, 
0 3 : E.u l X'mZ1xZi\:-&fairm^L>tLZ. Ztlblt. 

tzvasftsx-hh. zzt. YTtmizm-z e u Tt&nw. 

^fiXti. 0. 05SXS0. 2 0«gfflt^5;t*i 

<7i<mm.£tttfm l < & c b fr^mm^trnx* ic 

^■(c<±. ^3t^-Cfc*Eu<offl^it^ft£Tt. «S 

[ 0 0 5 9 ] m&§&t#b LTI±. Ba,.,Al 
, 2 0 19 :Mn x . i/t:fiZn 8 . x S i 0 4 : Mn«t^Sft 
S^t-^^fflk^ftS. Ba,.,A li 2 0 19 : Mn x Ji. 
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tUzit&mX't) 9 s Z n 2 .,[ S i 0 4 : M n„{i. -?-<0S 
#*m£raj£-f & Z n7c3ltf)-S&#M n IZEmZtltitt. 
^tyrChh. I^T. BaTESgat^Znj^tC^&M 

^a6ti3i«wa*cj:0> 0. oisx^o. 100 
mmt*& zt&iz&v^. 

[0 0 60] WfeSbfcffrfcLTli, Ba^MgAI,, 
0 17 : Eu,, itilBa^.-ySr^gAl 10 O 17 : 
E.xi l -C$kZtlZit-&lfa* i Rl^t>tL&. Ba^MgAl 
10 O l7 : Eu,, Ba^-jSi^MgAl^O,, : Eu, 

^co««c«^Srfli^f S2«OBa7C«C0-aJ*<2 
ffitOE u&£ViU;2flfi<7)S r fcaraSix^fc^WTfc 

i <TT\ Ba7c3Rfc:>rt-?-£Eu7c3SO^&Sxti s 

_hiefc iBi^astc j: 0 , m%v>ii&m.ytw± 0.03 

gx^O. 20, 0. lSySO. S^^MbtthZb 

3 filiO E u 4 * V cr>W&M\± B a E u * * t . a E u * 3 a m g 
A l 10 O 17 : EuttStO. 15ia^0. 65, <T> 
imt%&z:btft&£l-\ l \ -f^*>5 0%~8 0%O 

[0061] iiXi?>«Olbtf*:<0^fi&^^V^T«^ 

[0062] a%«M ^(cui^fis a>t vrt LT 

te % X^/Ht^o— X-^T^U^ffiBS^fflV^ (-TV**?) 
0. l~10wt%£ii-£) % mmkLXit. a-9— 

A^y^fcLT. PMA^PVA&fc'cDlStfr 
[0063] ^JfccOJgJjgtCfcVvm. MjfctWItFte 
[0 0 64] (DWfe^^ 

(Ba^MgAlnO,, : EujfcOWt) if« — m 

•J>7ZsBa (No 3 ) 2 » l!»7nJ">AMg (N 
0 3 ) j , iSST/l' S -^AA 1 (N0 3 ) 3 , ?gKJL-a 
tWEu (N0 3 ) 2 2:=e;UJt3& 5 l-x : 1 : 1 0 : x 
(0. O3SxS0. 25) tK&XotcmtL. Ztl 

**iii&mz®mLxi&&mzfmt&. z<?>*>&.im 

if) *^^TV^Ttffiffl-rSrt* f T#&. 
[0065] mzimm£;Wi.*&t>h^\±&&?J:li<7M 

it- h ? m&nffi L&A^ ingfc-f & .1 i: ffXZ 

zmmtmw nswm*X'mamm ( 1 o 0-3 0 0 

*C) . m%EJ} ( 0. 2MPa~l OMPa) <7)T-CtK 

(i2~2 08#ia) ^tfp. 



[0066] d^«t5r«7C#H^T (PUif* 

(pij^tf. 135 o-ct^Bsra) «j&u act^c: 

ft£#»U Clil*02, 0 2 -N 2 , H 2 0-N 2 &6U 
tiOa-Nj + S 50X;~1 0 0 O'CX'm&thZtlzX 
0. m^WmTX'ftmLtc:?m&%fc*cr)2mcr>Eu 

< mj&m%TX'im itzw&mytftw u mi ^ t* 

2fiS) cort. 50%— 80%Sr3flBiWEuTlBfeUJtm 
a^tMMBai.jMgAh.On : Eu 2 £#S£ 
t & . 2 flS*>fe 3 IB^M1<03 > h Q-)V 

[0067] O is 0 2 -N 2% H 2 0-N 2 . 0 3 - 

N^X'ffiS&t&mz^ Al 2 0 3 *S>Si0 2 . La 2 0 3 , 
^KiW^LaFj. A 1 F 3 ^£07 -yimZZtlt><7) 

i->uT*h» zm^xmrnrnmiziviittmi (mx 

^*&zfcmmxii\\*.fm t*cr>&T^->uzmi 
Lm&t&jrm) zm^xamzittiis. w&mtfto 

ljum^T, #(C0. 0 1 umV.Ttfm&L\>\ 
[0068] ±fz. 7ka&l$Lt:'*foZbiZj:*) , &l>tl& 

WBU£frt>imZtt&l>cobi&<.X>l^< (T^MS: 
0. 05/jm-2. OumWS.) BfoZtlt. %t5. Z\ 

(swa/sws) a*, mtfo. 9jy±i. o»Tt 

[0 06 9] *7t. B?rB*Wii^sS-^ *td±&£<0 

mmzxix-nz. znTmm&mzsxtui^&wjFiz 
\&%m+xm^&-£ss&&mmmiz£-,xftt > iitin 

&3tm*m^ ZtL*O t . 02-N 2 . H 2 0-N 2 , 

*3t«o 3 - n 2 <t>x-m&Lx i> im-rz z t ^-c^ •& . 

(Ba 1 . I . J Sr J MgAl„0|, : Eu,t-5Ht) Z 
<rm%m±. J^L^Ba^jMgAl^On : Eu,t 

mm&&%z<n*x'WimR®mx'i¥m-&. ot. %<r> 
^mthmmz^xmmth. 

[0070] mmtLX. iWfc/fJWBa (OH) 
2 , *SftXhQ>f7ASr (OH) 2 . 
y7AMg (OH),. *K'ftr^S-'>AAl (O 
H) 3s «i-nt7AEu (OH) jii^StCJSt 

X<OA 1 F 3 kftCil^t. -^Sr^+ 1 1 0 oner 

%<r>fm%) XfSi^MJSl (110 0*C*^ 16 0 o'er 
2B$H) Tffi&th. i)CtC. 110 0*C~1 6 0 0*C*> 
£<7)BliB4><?>l 0 0 OrfelTS 5 0*CteU:T\ 0 2 . 0 2 
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-N 2 , H 2 0-N 2 ft-l)V^iO3-N 2 SrM(£^(c^AL 
t. EuCD2fiffi4*:x<0— %t£3m<Dj *y-CW&Ltl 

[0071] *tsmj/t#commt lt, ihmsj, 

IS, *^M&£±KfflVi7t#, Ba. Sr, Mg. A 

fra*=s}**?T-k;+;UT-*:h>mzm^X. 3fcft*£f£ 
$l-t&zti>-z-Z&. o 2 , 0 2 -N 2 , 0 3 -N 2 

#X'titf&*t>£%lZ. A 1 2 0 3 , SiOi. A1F 3 . L 
a 2 O s , LaF 2 ^£, HttARr^+^F^r-t 

[0072] <2*Jbfe£3fc& 

(Zn 2 .,Si0 4 : Mn,CW) *-f, iS^ffSS 
IgfciJWC, mnTS>&^ HiKSISZn (N0 3 ) , 
f^SSi (NO,) j , «Svy**>Mn (N0 3 ) 2 
£^WtT2-X : 1 : X ( 0. OUXSO. 1 0) 

(B ai . x Aljj0 19 : Mn„fcOWO il^JS^ 
gXglCfcWf, HCm^S, «»<!)WBa (NO 

3 ) 2 , ^ist^s-^aa 1 (no 3 ) 2 , msr?>tf> 

Mn <N0 3 ) 2 ***7l4t-Cl -X : 1 2 : X (0. 0 1 
SXSO. 10) J:&*J:?(=a6U cii*-f*y« 

^E»J (PS-ctf. ?aK 10 0—3 0 Or, £E^J0. 2M 
Pa-10MPa)^T'?, J5r5@$H , 2 

~2 0B«B)*JR«**ffi. 

i-|Ali,0„ : Mn 2 *^§^<ri,. .1 C9?fcf&£|£lgfc: 
&tytl&&%mm&tfO. lum—2. Oum 

^,+T-8 O 0*C~ 110 0*CT7--/l'&#SftLT , US 

[0075] ®#fe^3fe«s 

( (Y, Gd) ...BO, : Eu,fc:oVvC)»a«fW 
IUfcfclvt, JKflT*S, MK'f 7h'J>>AY 2 (N 
0 3 ) 3 k*fflEK#KUS'>AGd 2 (N0 3 ) 3 £*>>i8 
H 3 B0 3 tffig|-x— otT>>AEu 2 (N0 3 ) 3 £;g£- 
U «A<Jbyi-X: 2 : X (0. 05SXS0. 2 
0) (YtGdcoJt{i6 5Jt3 5) fc^Si^tC^ 
L, fttCiflSrS^+Tl 2O0r-1350X:t2^ 



Ba-oKWEu (NO,) t *a*U *Mt*<2- 
X:X(0. 05SXSO. 3 0 ) fc&S <fc 0*,Z4*V 

[0076] *HiBlcistYC % i<o*^?fft« 

[0077] ^MliCiJ^t. CLCOtKSI 

fflV^TSH^IS+TiaSl 0 0— 3 0 0'C. JEftO. 2 
MPa- 1 OMPa^TT. 3-1 2B^*»£-f£ 

[0078] iKK, ^03bfctt££^+-t' 1 3 0 0-C- 
1 4 0 0-C2B#rar--yl'Uif£, #IRLT#fe3t3tt* 

@*<0. l//m— 2. Ojumggk&O, *>0-E-cD}&|£ 

[0079] =5rfc, ISLftPDPl OOco^3fcflsJIl 
1 OR, 1 lOQfconttt. $&kmmtlX*t:fflt 
&X\ &3KKB1 1 OBCOV^Il ibfcfle£«J$-$-S 
E u 2 flSO-f 3j- VcD— E u £0 3<B<ZM * >TM L 

3fe|3J^tc5BKL^^i0efeWfeiaK{ifiT-f 6 
<9«tK£Tff Si t izi. *) a^cofeiag^3v#UT^ 

t%Z>. Lfc#oT, £Xcrfeco-*)U<vmmi7/Uz&. 
[ 0 0 8 0 ] 4:4HS(cA«*fiS%fMi. PI MR 

ur, &&mfi&K>m®um&£toz&ti*:i,<Qtf 

[0081] BIT, ^Bflcor^X^x A A7l"<<mS 

(om&i&mt&i&ntz. ±%emm<r>mmizm'j<*)-v 
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[ O 0 8 2 ] imXstz&TvX^ir < *TW g«l±. 
42>( 

D-TVftS) , ffim&*f7Xm<?>mX-ii2 0um. M 
gO&|#i<7)JiMiO. 5 Aim. mjf$iMkm.^X**r 

±f*fc**y>#X£5%a^Lfc#XtNfc9. >3rJgtf> 
[0083] IffiNo. 1 — 1 lti. E u 2 » £?&3t*'l> 
tfXSUU:*3E;l.&£2:'C« «<«fc 

mmT&nwj:hm$i<r>m. : m.*imL. 2woeu 

CO— «PSr 3 WOE uT»«L-Jtffl^:B a,. t . y S r y M 
gAl 10 O n : Eu.OfcAflBt (OsSy^O. 25. 
0. 0 3Sx£0. 25) *^fl!BE$it-C^-S^3tffr$- 

fflv»tr7X7f< xrwiiai:. itKo^c— « 

2 fiS<0 E u cO**^fl|R£ 5 ixS^3fci*2:fflV ^3tr 5 

•fe^^CO-KSr^l^-r. imNo. 1 — 7CDPD 
Pte&3*3WI«0&J£i&g£J: 9iS< Lt> ^*m&*± 
£<i£J£LT&&. *fc¥J&CJKi. Sfcf»Sia£JS*>< 
-^6ii:CJ:or/hS<i6^LTft6. sCRNo. 8- 
1 lOPDPJi. Jt«M?iJ^SPDPT-*4. KftN 
o. 8—1 lOPDPli. 

xi-iV-Th Z.k.l,z£ -iXmVlibZ'bZ <&MLX\>*&. 

3fcfTO^iHRWcW\£fVCO&Zn t . 1 S i0 4 : M 
n, ( x = 0. 1 ) . (Y, Gd) i.,B0 3 : Eu, (x 



= 0.1) SrftiiLTfflv^. 
[00843 tiz. Mftfc®<7MtfUz®mitzmfc4 

^m^n^imtxmim. am. mi 
ti-mfcrnsiximttz. 

[0 0 85] *<Dt%<rmym4 >-*t9itt,£ (25^) 

izi^xmfcLtitamt:. ^-rtL^mn so 0-3 
0000c p^fiicsmni. . Bf&ztuz&ftfo 

&&z^zmxfrmizmi2ti2.%mm : i-iz'2 

^tl±, f%Sg0. 1—3. Ojum. &:**ig8jum 

[0 086] ^fcEuOflSlkKflltt. XANESS ( X 
—ray a b s o r p t i o n n e a r edge 
structure) T$!^U 2fffiOE u Sr±t"f & 
WfeiBfcftfc 2fficoE uCD-8J£ 3WEut^Lfc 
*fe§bfett£ft«-C# T ^6 £ fc $-5112 L*: . 

[0 08 7] {mZtl?z7?X-?7 : <J.7l"<im<?)^ 

ti&fc$mm-tztztf>iz. * X7\s4mmz 

15200V. SSagCl OOkHzCOfictKi^W'A* 
1 0 0^HjigSLTE|lJnL^St=. SgmyUfcSSrfT 

MM3(MfctHW< ( (EPBUflcOHJ^-WiDmcojilS) 
/EpauSrco»S) x l 0 O ) ZiSctbfiz. 
[ 0 0 8 8 ] 1 ^fx^cDfrfecOffitt*) 

£zm&#it&-{tmzr>^x<7>m%t:»<z . 

[0089] 
[Sll] 
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W*3*# CB. f - t «*AI, 0 D ir :Eu l ) 


mm* 






(Am) 


it 




c%> 


(XI 
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O.J 


0.1 


3 


651 


65* 


751 


2 




1.G 


0.15 


T 


75* 


75* 


95* 


3 


hub?* 


2.0 


0.2 


10 


65V 


70* 


80S 


4 




4.0 


0.2 


20 


65* 


65* 


65X 


5 




6.0 


0.24 


25 


65* 


1153 


601 


6 




5.0 


1 


25 


65* 


68* 


73* 


T 




6.0 


t 


3 


80* 


50* 


75* 


8* 




2.0 


0.2 


10 


90* 


20* 


97* 


9* 




V 


m 


m 




BOX 


45* 


to* 


* 


7.0 


a 


2.3 


65* 


53* 


60* 


11* 




2.0 


0.2 


10 




70* 


40* 


11* 


ip 




* 


2.0 


65* 


45* 


5S* 



[ 0 0 9 O ] it&mftfalZti^T 2»OE u £ 3flS<OE 

rngfttm^im^ztiwuLtz. it:. eu3«^ 
zt. e u 3 m ^comm&tf&-r %'t> t m&imftm 

[0091] ,I*Ui. lH*3*3E#SrfllJ£-f 6 2Hf>E u 
3«<0E u TMJft-rs ZkizX*). WfeSbfcffc 

[0092] mz&ViitZ. ±IBEH(=^-r* 

[ 0 0 9 3 ] S £> KUL WfeSfcfeftfcfcUT 2tttf>E u 
SrSfillicOEuT-B^U^vr^fO+Ti, K^mtCr 

-a i t o 3 zm^&k ti«8»fi* j rti±-r s i k tmm t 
[0094] <&iffiT'<ofim) m&tzximmztt 

[oo95] tf?*<gf*imzmf8.$ti&mM;®iz. e 



EPiD*OM«) /BMfKlOtUE) xi oo 

u« + ^5bfe^t-rS»fe^3K«^l^T-S>'3. 2flS^E 
u CO— gB£ 3 ttcOE u Tffl& Lfc3bfcflc£ffl V *«5t*T 
Jt«iO^{c— )K69 : 5r20<?DEutO^A^^$/t 

$*3£ffc£<4. |S|— aSWBaj-jMgA 1 ioO n : Eu, 

(x=o. i ) zm^tz. m&x.tm.T&jiVftG'Si 
^m&&±-fmizm^htix^&z n! ., s i o, : m 

n, (x = 0. 1 ) „ (Y, Gd) ,.,B0 3 : Eu, (x 
= 0. DfcHaLTMW Zco^TTim LfcS-fe 

[00 96 ] iMS&JKfWc&WC. 2«cOEu£3ffi<D 

tHMLT. looftf^ietimiz&ifznm&wm 
mtfjzz^zkzmgttz. 

[0097] 

frfOJ&KSrlSWcU *<0«@#0. 3 urn-Sum 
T\ mm&O. l^m--2jumT\ «gfc«JI<OJt*<3 
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